those who fall outside the average. In the case of children, this means that exposure data do not take into account their diet, which is disproportionately composed of particular commodities (1) and virtually ignore the limitations of and the impact of pesticides on developing organ systems (2). In addition, while the NAS report focuses on food exposure, the authors note that pesticides are not simply a food safety problem (3). Safety concerns must take into account the toxicity of all pesticides in the aggregate, with an evaluation of all routes of exposure.
The NAS report raises serious questions about the government's ability to develop meaningful risk assessment models to calculate with any kind of certainty the real risks that pesticides present. In fact, the report indicates that the U. S. Environmental Protection Agency (U.S. EPA) has very limited ability to ensure the public that there can be adequate public health protection without major changes in the way the agency conducts its program. In testimony outlining an intent to propose pesticide legislation in the 103rd Congress, Clinton Administration officials acknowledge the inadequacies of the current regulatory system and NAS findings of the need to overhaul the regulatory requirements. Administration officials said in congressional testimony, "As acknowledged by the NAS study, full information on consumption habits for infants and children is not up-to-date" (4) .
Lynn Goldman, Assistant Administrator for Prevention, Pesticides and Toxic Substances, said,
The report made a variety of recommendations concerning how EPA evaluates pesticide toxicity, residue levels, and food consumption, and how this information is used in risk assessments. The Academy's recommendations, taken as a whole, present a great challenge in terms of higher standards for the quality, quantity, sensitivity, and scope of the data the Agency uses in evaluating risks from pesticides. This is a formidable challenge, but one we are prepared to meet (5) . The NAS report is just one of many reports that raise serious questions about our knowledge of pesticides and their effect on people (6) . From these reports, we should draw the conclusion that we currently have insufficient information to safely calculate the real risks of pesticides.
This situation exists against a backdrop of adverse human health and environmental effects that in many cases are reaching crisis proportions. * The rates of illness and mortality associated with cancer are rising. Devra Lee Davis, (20) To evaluate U.S. EPA's reregistration efforts, we must review their evaluation in at least three areas of data. GAO has described these areas as follows: a) toxicity data, generally from laboratory studies, to identify possible adverse health effects; b) environmental fate and ecological effects data, which identify the fate of a chemical in the environment after application and its possible effects on nontarget species; c) exposure data, which assess the frequency, extent, and routes of exposure for people, including subpopulations such as children (21) It is the inadequacies of these predictive tools that require our critical examination to determine the validity of the concept as a whole.
An evaluation of cancer is instructive in determining the application of risk assessment. One operating premise is that dramatic steps must be taken to prevent avoidable exposure to carcinogenic materials at a time when cancer plagues our nation. Cancer is a killing and disabling disease of epidemic proportions and now strikes one in three persons and kills one in four (34 It has become accepted practice to use animal cancer bioassays in which animals are exposed at doses that approximate the animal's maximum tolerated dose. This is done to maximize the likelihood of a positive effect, using experimental animal group sizes that are manageable logistically and economically. Central to predicting the toxic effects of a substance is the process of generating a graphical doseresponse curve. The shape of such a curve may vary from chemical to chemical, and even for a single chemical it is not likely to be linear over its entire range. However, scientists plotting tumor incidence against dose of the putative carcinogen are plotting data points relevant to the high end of the curve where doses are large. In fact, the validity of extrapolation down to low doses is not easily verifiable and may not accurately predict the shape of the curve at that end of the scale.
The One-Hit model used by U.S. EPA, widely considered our most conservative model, assumes that tumor yield graphed against dose will be linear in the low-dose range (based on mathematical proof). However, a review indicates that it is less conservative as popularly assumed (35) . Using data from 1212 bioassays on 308 chemicals tested by the National Toxicology Program, it was found that in a small percentage of cases the mathematically generated curve An essential element in cancer risk calculation, carcinogenic potency, is derived by calculating the slope of the curve graphed by plotting tumor yield against dose in animal bioassays. These slopes, which U.S. EPA calls Q*-values, may be derived from a series of carcinogenicity bioassays and averaged to get an overall potency figure. The artificiality of this process is especially troublesome when experimental data do not correspond well to linear dose-response models, for example, with many Class C (possible human) carcinogens. Also, potency is alterable by a host of external factors. As Maugh (36) Hattis (37) , "Should the analyst take pains to uncover and disclose the distribution of the risk among the population? A 10-6 risk of death from a specific hazard for an aggregated group might translate into 10-for a particularly at-risk subset. Holdren cites possible differences in the distribution of risk between rich and poor, the medically susceptible and the population as a whole, and between those who have a voice in the acceptance of risk and those who do not" (38) .
In addition to the problems mentioned above, risk assessments are limited to the effects of exposure to a single toxic agent. They do not consider "plate-of-food" risks and thereby underestimate the additive risk from ingesting multiple carcinogens.
Negligible Risk Standard Is Unacceptable to the Public People have made it clear that they do not want to eat, or do they want their children to eat, carcinogenic pesticides. Growers and consumers agree that the food supply must be safe. The negligible risk standard of safety is not an adequate predictor of safety. The public does not want to be lulled into a false sense of security. For these reasons, we support the establishment of a standard by which society prohibits the purposeful introduction of cancer-causing agents into the food supply and rejects the unproven assumption that these poisons are necessary to a food production system yielding affordable food prices.
Reduce Pesticide Dependency
There are a number of systems in place pertaining to pest control for farms, structures, and landscapes. In agriculture, there are a number of sustainable agricultural systems that reduce pesticide dependency (39) . Organic (41) .
Our pest management systems must be reoriented toward pest prevention by designing out vulnerabilities and stress in the agricultural environment and practices in the urban environment that invite pest problems. Until we are able to do this, we will maintain our current crisis orientation toward pest management with an exaggerated need for pesticide use and pressure to accept higher and higher risks because of escalating pest problems (42).
Conclusion
We have an opportunity to change the regulation of pesticides and still meet the food production and nutritional needs of the public and the productivity and profitability needs of those who grow and market food commodities. The National Coalition Against the Misuse of Pesticides (NCAMP) has proposed a federal pest management act, which takes a holistic look at pest management and the social and health costs of pesticide dependency. It is an approach quite different from FIFRA and H.R. 1627. It is the purpose of the federal pest management act to provide for the protection of public health and the environment from unwise or inappropriate pest management practices. It is founded on the notion that the environment and natural resources of the country are a heritage which is held in trust for the benefit of succeeding generations and that the public health is a paramount concern, not subject or subordinate to economic considerations. The approach is founded on the belief that a just and effective regulatory scheme cannot be devised, established, or administered without public understanding and involvement.
In keeping with the purpose, the act has the following goals: * To adopt and implement a national and international policy for the promo Pesticide policy reform must move us ahead, not backward because of an unfounded fear that we cannot achieve our pest management and productivity goals. It is difficult to find a person who does not Volume 103, Supplement 6, September 1995 want to achieve the goal of public health and environmental protection while meeting needs for food production. The question is whether we, as a nation, can afford to maintain a course of dependency on highly toxic pesticides with policies that tinker with flawed risk assessment calculations. We may feel good about what we have accomplished in the short run, but we will have failed our children, future generations, and the sustainability of our planet.
The emphasis must now shift to a massive reorientation away from pesticides, with regulatory and user incentives for the adoption of alternatives, disincentives, and penalties for those who maintain pesticide dependency, and research, technical, and financial support to facilitate the transition to nonchemical pest management systems. We can no longer simply talk about substituting toxic chemicals with chemicals of lower toxicity. We must talk about replacing toxic materials with pest management approaches that are not reliant on poisons.
